Abstract. We discuss best segment approximation (with free knots) by polynomials to piecewise analytic functions on a real interval. It is shown that, if the degree of the polynomials tends to infinity and the number of knots is the same as the number of singularities of the function, then the optimal knots converge geometrically fast to the singularities. When the degree is held fixed and the number of knots tends to infinity, we study the asymptotic distribution of the optimal knots.
Introduction and main results
The notion of segment approximation can be described in a very general way as follows. Let for all partitions -1 = zq < zx < •■■ < zk+x = 1. The problem of segment approximation consists of determining an optimal partition {x,} and the value max L(f, [x,, x,+i]) 0<(<i: for this partition. It is easy to see that all leveled partitions are optimal if L is monotone on the intervals, i.e., L(f, h) <L(f, I2) for all intervals 7, Ç72 C[-l, 1].
In [4, 5] , one can find efficient algorithms to determine the leveled and optimal partitions for such functionals. However, the existence of a leveled partition is guaranteed by the following theorem for a fairly large class of functionals L. 
In this paper, we are mainly interested in the following functionals. For an integer n > 0, U" will denote the class of all real polynomials of degree at most n . For n > 0 we define the functional dn as follows. If 
We define the functional dn by
Of course, d" is much easier to compute than d". Furthermore, practical experience shows that the algorithm in [5] converges to a leveled partition for the functionals d" in (1.4).
The following theorem demonstrates that the leveled partitions corresponding to the functionals (1.2) and (1. be a leveled partition for f corresponding to dn (respectively d"). Then, for each integer i, 1 < i < k, lim^oo xn, ¿ = y¡. In fact, (1.5) limsup sup \xnj-y¡\1/n < 1.
The proof of Theorem 1.2 depends on the characterization of analytic functions due to Bernstein and a theorem of Hasson on derivatives of polynomials of best approximation. When more information is available about the function, for example when the functions / are entire functions of given order and type, the rates of convergence in (1.5) can be strengthened accordingly (see Corollary
3.1).
The following counterexample presents a case where the internal knot does not converge to the internal singularity of the function /. However, in this case the function is not differentiable in the first segment interval.
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We now fix /, 1 < / < k. For integers n > 0, we set £,," := inf^/^j. |x" /-y,|, and we shall estimate a in terms of e, ". For the sake of concreteness, we shall assume that {x" /} is a leveled partition for d" . The proof for the case of dn is similar and simpler. Let a¡ < y j < y¡+\ < b¡ be found so that / can be extended to an analytic function on a neighborhood of This proves the theorem. G
